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IN PRISSENTING this Epitome of the Economic Geology 
of New Mexico, it is to be hoped that what is herein offered 

may be conducive to a more intelligent understanding and 
appreciation of the dormant mineral ogical resources of a 
commonwealth of which, comparatively speaking, but little 
is known. 

Historically, New Mexico is the oldest and most widely 
known of any section in the United States; commercially, its 
importance is yet but meagerly comprehended. 

Although New Mexico is the cradle of the mining industry 
in the Rocky Mountains and Pacific Slope regions, peculiar 
political conditions have materially re- 
Tnf«-rkr1ii/«fi^«-vr ^Q-^ded its development. The' fact, how- 
introaUClOry ever, should not be overlooked that the 
initial impulse received in the develop- 
ment of the Great West was due to the discovery of gold in 
Santa Fe County at the base of the Ortiz Mountains, in the 
year 1828. This discovery wag made twenty years before the 
great gold excitement at Coloma in California and thirty 
years before the find on Cherry Creek in Colorado. 

The discovery of placer gold in New Mexico marks the 
beginning of modern American methods that have so effectu- 
ally revolutionized every phase in the art of mining and in the 
science of metallurgy. 

The evolution of the old wooden bowl, known as the 
"batea", used in these early diggings, is symbolized in the 
modern gold pan. Crude designs of the first "rockers" and 
sluice boxes for washing the auriferous gravels in trans- 
Mississippian fields, virtually had their inception in this pri- 
mary gold camp, in Santa Fe County. 

Among the first stamp mills constructed in the United 
States may be mentioned the one at Dolores for milling the 
ores from the celebrated Oritiz mine in Santa Fe County; one 
at the gold camp of Finos Altos in Grant County; and one at 
the Aztec mine at the head of Ute Creek on Baldy Mountain, 
in Colfax County. 

The first experiments in ore concentration in the West 
were conducted by J. Amberg, a German metallurgist at 
Pinos Altos, in the early sixties of the past century. 

It should also be noted that the first gold lode or vein 
discovered and wbrked west of the Mississippi was made in 
the year 1833, on the famous Sierra del Oro, constituting 
what is now known as the Ortiz mine. 

In the Los Cerrillos district, a few miles west of the Ortiz 
Mountains, exist what appear to be prehistoric workings on 
a metalliferous vein of lead and silver, known as Mina del 
Tierra. This antique working is of unusual interest with 
incline and nearly vertical shafts connecting and totalling, 
perhaps, over two hundred feet of work, including drifts and 
slopes. Since these ancient workings penetrate the water 



Digitized by VjOOQ IC 



level and have been flooded ever since the mine was ori^flnally 
abandoned, the full extent of underground development is 
not known. As late as the year 1870 the remnants of an old 
canoe were still in evidence In the mine. This curious water 
craft was doubtless used in transporting" ore and waste to the 
foot of the incline shaft, whence these products were carried 
to the surface on the backs of laborers; it is thus seen that 
the canoe served the purpose of a wheelbarrow or tram. 

Not a great distance from Mina del Tlerra are the pre- 
historic turquoise workings at Mount Chalchihuitl. The min- 
ing of turquoise antedates all other kinds of mining in the 
Southwest. Prehistoric workings are found in all localities of 
New Mexico where turquoise is known to exist. The asso- 
ciated stone hammers, coiled aild finger nail pottery found in 
the old dumps and working pits, fully corroborate the anti- 
quity of turquoise mining in New Mexico. 

Turquoise was used by the aborigrinal tribes, not only for 
ornaments, but it afforded a medium of exchange; doubtless, 
the gem-stone was their money and basis of values. 

In connection with what has already been said concerning 
early mining and metallurgical operations in tiie West, these 
preliminary remarks would not be complete without some 
mention of the copper mines at Santa Rita in 'Grant County. 
These celebrated copper mines were the first of their kind 
operated west of the Mississippi; they were opened in 1804. 

Lieutenant Pike in 1807, during his expedition to the Ter- 
ritory, in speaking of n>ining says: "There are no mines 
known in the province, except one of copper, situated in a 
mountain on the west side of the Rio del Norte, in latitude 
34 degrees. It is worked and produces 20,000 mule loads of 
copper annually. It contains gold, but not quite sufficient to 
pay for its extraction." The latitude of 34 degrees is a frac- 
tion greater than a degree too far ijorth for the Santa* Rita 
deposits, but the error Is not a serious one, since Lieutenant 
Pike must have estimated the latitude, as he never visited 
the mines. 

This copper was at that time carried on the backs of 
burros to the City of Mexico a distance of 1,350 miles, and 
from there sent to Spain, where the major portion was coined 
at the Royal Mint. The remains of some of the old smelters 
may yet be seen standing by the railroad track at Fierro, still 
in a fairly good state of preservation. 

From the foregoing it is obvious that New Mexico is the 
vanguard in the exploitation of the mineral resources of the 
West, as relating to manners and methods primarily practiced 
In both mining and metallurgy. 

Very respectfully, 

FAYETTE A. JONES, 
Albuquerque, New Mexico. Consulting Mining Geologist. 

October 1, 1908. 
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GENERAL GEOLOGY 



PHYSIOGRAPHIC FKATURES 

The whole of New Mexico may be regarded as a vast 
plateau region, averaging 5,000 feet in elevation, and dissected 
by numerous streams, forming narrow * valleys and deep 
gorges. 

The southwest portion of the Territory is characterized by 
vast stretches of Quaternary plains, embracing the desert 
ranges of mountains common to central Arizona and the 
Basin region of Nevada and southern California. The drain- 
age of the Territory is to the south and west. 

ROCK FORMATIONS 

Practically the complete geological column is represented 
in New Mexico, extending from the pre-Cambrian complex to 
the most recent sedimentary deposits. Varying types of 
metamorphic. sedimentary and igneous rocks, comprising the 
three fundamental classifications are abundantly represented. 

. METAMORPHIC OR PRE-CAMBRIAN ROCKS 

The basal crystalline rocks found in all the principal 
mountain ranges in the north-central part of the Territory 
are unquestionably pre-Cambrian. Rocks of the pre-Cam- 
brian complex constitute the core of the various ranges bor- 
dering on either side of the Rio Grande from Albuquerque to 
El Paso; such rocks also comprise the core of the Sierra 
Blanca, Mogollon, Datil, Mimbres and Black Range. Passing 
to the desert ranges pre-Cambrian rocks, in the Floridas, Tres 
Hermanas, Granite Gap and Burro Mountains constitute the 
basal complex. 

These types of rocks are readily recognizable and consist 
of gray and red gneisses, quartz-sericite-schists, pegmatite 
dikes, etc. The gneisses represent sheared grranites and the 
schists result from extreme foliation of the gneisses and other 
rock aggregations. 

SEDIMENTARY ROCKS 

Sedimentation, as implied here, is due to the cumulative 
process of deposition through the action of water. 

The thick beds of sediment laid down on the pre-Cam- 
brian sea floor have been deposited by the slow cumulative 
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process of untold ages, and built up as it were the geologioAl 
column of the terrene. 

Until recently it was thought that the Ordoviclan, Silurian 
and Devonian strata were lacking, but now these supposed 
gaps have been filled in by discoveries made in the south- 
western part of the Territory. 

In the northern part of New Mexico, it is observed that 
the Carboniferous rocks seem to rest unconf ormably on the 
pre-Cambrian complex. 

IGNSOUS ROOKS 

Aside from the primordial granite, it Is observed that 
post-Paleozoic rocks of igneous character are abundant 
throughout the mountainous regions. Post-Paleozoic igneous 
rocks may with propriety be divided into two separate grroups 
— intrusives and effusives. The intruslves embrace the por- 
phyries, which are readily distinguished by their dark to 
light-gray and pinkish tint containing white phenocrysts of 
feldspar. Porphyries have a wide range in variation and 
necessitate an extensive nomenclature to specify them. They 
pass gradually from one to another, due to a variation in 
their composition, as from granite-porphyry through syenite- 
porphyry, quartz-monzonite-porphyry, monzonite-porphyry to 
diorite-porphyry. 

Certain porphyritic intrusives or dikes have an intimate 
relation with ore deposits; especially those of Tertiary age. 

The effusive or flow-rocks are recognized by their exten- 
sive surface distribution, covering the older rocks frequently 
to profound depths. These flow-rocks found in various parts 
of New Mexico comprise rhyolites, andesites, dacites and 
basalts. The most recent of these lavas is basalt or what is 
locally termed mal pais; it belongs to the Tertiary and in 
many instances appears to have reached into the late Pleisto- 
cene. Many thousands of square miles of the surface of New 
Mexico are covered with this comparatively recent lava, es- 
pecially in the north central portion. 

ORE DEPOSITS 

Concerning the mineral deposits of New Mexico and else- 
where, it is important to be able to recognize and differentiate 
the ore-bearing formations and rocks from those that ar« 
destitute of economic value. 

The uneducated prospector has now begun to realize the 
important relation existing between certain kinds of minerals, 
and their allied formations. He is thus able to prosecute his 
work and apply his energy in flelds especially favorable for 
success. 

In prospecting for gold one should seek a region with 
abundance of porphyry and quartzy, iron stained dikes. 
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Copper ores in many instances are found alonsr limestone 
and porphyry contacts, and disseminated as sulphides througrh 
porphyritic masses of large extent. Certain strata of the 
Jura-Triassic rocks in New Mexico carry impregnations of 
copper carbonate; on the whole these sandstones will not 
average over two per cent copper. The "red beds" formation 
are also the chief gypsum, salt and oil horizon of the Ter- 
ritory. 

The principal iron deposits of New Mexico are all inti- 
mately associated with monzonite-porphyry in juxtaposition 
with Carboniferous limestone. The denuded monzonite rock, 
with few exceptions, was primarily a laccolith. 

Turquoise is found in localities similar to those in which 
iron abounds, with the additional presence of copper. 

Certain strata of the Carboniferous rocks of the Terri- 
tory are ore carriers, principally of lead; silver and zinc, as at 
Magdelana and Lake Valley; such strata serve as important 
guide horizons to the • intelligent prospector. 

Silurian limestone at Chloride Flat, near Silver City, car- 
ries silver and lead, as also does the Ordovician or Devonian 
limestones at Granite Gap, Cooks Peak, Kingston and some 
other camps. < 

The Upper Cretaceous rocks are the chief fuel horizons in 
the West; the Laramie and Upper Montana coal measures are 
extremely important. By far, the coal asset of New Mexico, 
is greater than all the other mineral resources combined. 

With the exception of the syngenetic deposits of gold plac- 
ers and the Triassic copper as alluded to above, the greater 
portion of the ore bodies belong to the epigenetic class; that 
is, the metals were introduced subsequent to the formation 
of the encasing rock system. 

AGE OF ORE DE3*OSITS 

• 

It is observed by noted investigators that the greater por- 
tion, if not all of the metaliferous deposits that are now 
being worked in New Mexico, are comparatively young and 
may be placed as post-Cretaceous. To support this supposi- 
tion it appears that most of these deposits are closely allied 
and genetically related to igneous phenomena of Tertiary, 
and even later, times. In fact, there are some instances ob- 
served by the writer of southwestern ore deposits, indicating 
that the agencies of mineral segregation and deposition are 
operative at the present time. 

Aside from the post-Cretaceous deposits there are others 
that would be classed as pre-Cambrlan; these ores on the 
whole are pockety and their average value is quite low. 
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GOIiD 

In this brief dissertation of the more important minerals 
of New Mexico, it would seem proper to begin with gold, 
since it has ever excited the attention and cupidity of man- 
kind from the dawn of history to the present time. 

The first discovery of gold west of the Mississippi River 
was made in Santa Fe County at the base of the Ortiz Moun- 
tains, in the year 1828. This discovery is known as the Old 
Placers; the New Placers were made eleven years later, in 
1839, a few miles to the south of the Old Placers, in the San 
Pedro (Tuerto) Mountains. The first symptoms of "gold 
fever" in the Rocky Mountains and Pacific Slope regions were 
diagnosed in this primitive New Mexican camp. 

The geographical distribution of gold seems to cover a 
wider range than any of the commercially valuable metals; 
it occurs in rocks of all ages and kinds, and is present in 
minute quantities in sea water and in the soil. Notwith- 
standing its universality, it is never found in any very great 
masses or bulky accumulations. 

The primary source of gold is from the Plutonic rocks, 
segregating by dynamical, chemical and other complex agen- 
cies, in veins, dikes and along zones of contact. Placers are 
secondary deposits, derived from the primary segregations 
through the effects of disintegration and erosion, re-deposited 
by the sorting power of wind and water in obedience to the 
law of gravitation. 

It is practically proven in the research work of the U. S. 
Geological Survey, and the truth further substantiated by in- 
dependent investigators, that the chief ore production of the 
Cordilleran regions of the Western Continent is almost wholly 
post-CretaceOus in age. Whilst the pre-Cambrian rocks of 
New Mexico carry mineral, the grade, as a rule,- is quite 
low. The chief minerals of these old metamorphic rocks are 
pyrite, chalcopyrite and sphalerite; also, gold and silver — 
averaging less than four dpllars per ton in these two latter 
metals. 

Mining in the pre-Cambrian rocks is carried on mainly in 
the central north-half of the Territory. The chief pre-Cam- 
brian mineral bearing type of rock, is amphlbolitic or 
chloritic schist. 

The gold and copper prospects located in the great schist 
formation on the south side of Tijeras Canyon in the Sandia 
Mountains east of Albuquerque, are in pre-Cambrian rocks. 
The Hamilton mine, on the Pecos in northwestern San 
Miguel County; also, numerous prospects in the Santa Fe 
Range; the Frazer copper mine at Twining in Taos County; 
and mines in the Bromide and Hopewell districts in Rio 
Arriba County, are all in pre-Cambrian formation. 

It is observed by those familiar with the ore production 
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of New Mexico, that the chief producing mines lie in the 
southwest and south-central parts of the Territory, with but 
few exceptions; and that the ores are genetically related to an 
entirely different and very much younger rock-system. The 
ores from this younger rock-system are post-Cretaceous or 
Tertiary in age, and perhaps extend into the late Pleistocene. 

GOLD LODE MINING DISTRICTS 

The principal gold districts of New Mexico where gold lode 
mining is carried on, are griven in the following, by counties* 
to- wit: 

County. District. 

B-auuo {sr^aS^sr 

^'o"- i^Brr- 

Dona Ana Organ Mountains . 

{Central 
Gold Hill 
Lordsburg 
Pines Altos 

(Vera Cruz 
White oaks 
Nogal 
Jicarllla 

Otero Jarilla 

Rio Arriba Hopewell 

Sandoval Cochiti 

Santa Fe New Placers 

Sierra Hillsboro 

rCat Mountain 

Socorro 4 Mogollon Mts. 

' 1^ Rosedale 

Taos Rio Hondo 

PLACER MINING DISTRICTS 

The chief placer mining districts, by counties, are given 
in the following: 

County. District. 

{Elizabethtown 
Ute Creek 
Willow Creek 
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Rio Arriba ^5?^!^.^" 



County. District. 

r S. W. Of HacLita 

Grant -| Malone 

LPinos Altos 

r Jicarilla i 

Lincoln J Nogal 

L White OakiJ 

Otero Jarilla 

/ 

^ Rio Chama 

{Galisteo 
Old Placers 
New Placers 

Sierra I 0//^^^°'*'' 

( Pittsburg 

{Red River 
Rio Grande Placers 
Rio Hondo 

The production of gold in the United States, including 
Alaska, during 1907, was $80,620,300 as estimated by the 
Director of the Mint. Of this amount, New Mexico's output 
for the same year was $235,524. The entire production of 
gold in the Territory since the first modern discovery in 
1828, will approximate in round numbers $28,000,000. 

The most usual occurrence of lode gold in New Mexico is 
in association with quartzy gangue material which fre- 
quently carry various metallic oxides and sulphides; these 
latter. metallic compounds depend on the character and depth 
of the deposit and the encasing country rock. 

The gold placers have uniformly resulted from the erosive 
effects of wind and water and the gold is found in the late 
Tertiary, Quaternary and more recent gravel beds in streams 
and gulches below the source. 

Until recent years New Mexico was essentially a placer 
producing province; fully three- fourths of its entire produc- 
tion is attributable to that source. This latter condition is 
becoming rapidly reversed, due to the growth in lode mining. 

shjVER 

The first authentic account of the modern discovery of 
silver in New Mexico, was through Pete Kinsinger in 1863, 
when he found rich silver float while a soldier stationed at 
Pueblo Springs, near Magdalena in Socorro County. No 
important bodies of silver ore were ever uncovered at this 
point, the discoveries were all confined to small veins and 
seams. 
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Thlg early discovery had Its influence, when three years 
later but a few miles away, rich carbonate ores of lead and 
silver were found in the Ma&dalena Mountains. 

In 1867, a year after the discoveries at Magdalena, silver 
was found in Socorro Mountain. 

The phenomenally rich silver discoveries made at Chlo- 
ride Flat at Silver City, in 1871, followed by the great excite- 
ments at Georgetown, Cooks Peak, Lake Valley, Kingston 
and points further north in the Black Range, resulted in a 
tidal wave of mining activity which swept the southwest 
territories. 

Since silver, to a great measure, is genetically related with 
the occurrence of both gold and lead, much of what has been 
said about gold and its geological relations to certain rock 
formations applies to silver; as, also, what may, along this 
line, be hereinafter said about lead. The silver ores seem to 
occupy an intermediate relationship to those of gold and lead. 

Under the caption of gold it has been pointed out that the 
pre-Cambrian rocks, as a rule, are impoverished in values of 
the precious metals; this phase of the subject will receive 
no further attention. 

The principal silver ores of New Mexico have been more 
intimately associated with lead deposits than with those of 
gold. Since most of the great lead deposits of the Territory 
are found to be closely related to the phenomena of intrusive 
porphyry dikes into limestone, we now nat\irally look with 
favor on such conditions when prospecting for silver and 
lead ores. 

It is true that some very rich silver ore has been taken 
from more or less irregular types of fissure veins in the 
effusive andesite lavas, as at the Last Chance mine at Pyra- 
mid Peak south of Lordsburg, the Beck and Volcano Mines 
northwest of Steins Pass, Steeple Rock and elsewhere in 
Grant County; on the whole, the production of silver from 
this class of mines, though considerable, is quite insignificant, 
when compared to the output coming from deposits affiliated 
with Intrusive porphyritic masses injected while hot into 
thick beds of limestone. 

The limestone formations in which valuable deposits of 
silver-lead and lead-silver ores occur, seem to comprise the 
Carboniferous, Devonlian, Silurian and Ordovician. 

At Granite Gap in southwestern Grant County, the lead- 
silver ores are contained in cavities in the Ordovician (?) 
limestone. This seems to be the case at Cooks Peak. 

>The silver-lead ores at Chloride Flat, Georgetown and 
Lone Mountain, lie in Silurian limestone, Immediately below 
Devonian shale. 

The silver deposits at Kingston and Hermosa likely occur 
in Devonian limestone, though this is not quite certain. 

At Lake Valley the ore bodies occupy a position at the 
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base of the Lower Carboniferous (Mississippian) limestone, 
immediately above the Devonian series. The Magdalena 
lead-sllver-zlnc deposits are, also, Carboniferous. 

The above references are cited to some of the more im- 
portant silver producers, showing the wide stratigraphical 
range of the ore horizons in the limestone of the Territory. 

The principal producing silver districts, by counties, of 
New Mexico silver mines, are here given: 



County. 
Dona Ana. 



Grant . 



Luna. 



( Hembrillo 
( Organ Mts. 

Apache 

Camp Fleming 
Central 
Chloride Flat 
Eureka - 
Georgetown 
Kimball- 
Lone Mountain 
Plnos Altos 
Pyramid 
San Simon 
Steeple Rock 
^ Telegraph 

{Cooks Peak 
Florida 
Victorio 
Tres Hermanas 



Rio Arriba Bromide 

Sandoval Cochiti 

Santa Fe (^errillos 



Sierra . 



Socorro . 



(Bromide 
Hermosa 
Kingston 
Lake Valley 

{Magdalena 
Mogollon 
Socorro Mtn. 

Aside from the principal silver camps as just enumerated, 
there are many other localities that may in time become 
important. 

New Mexico has produced in silver values as near as can 
be determined $30,750,000, up to the present time. The 
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production for 1907, amounts to $284,622, as estimated by the 
Director of the Mint. 

From general mining appearances the present output of 
silver will likely be maintained indefinitely; with, perhaps, a 
gradual increase from year to year. 

COPPER 

The geographical distribution of coppei compounds in 
New Mexico, covers a wider range of territory, excepting that 
of gold, than any of the commercially valuable base ores. 
Copper not only occurs in the pre-Cambrian schists and later 
Tertiary rocks, but it is found in the intermediate series, 
which comprise the Permo-Carboniferous and Jura- Trias 
formations. 

As previously noted under the caption of Gold, the pre- 
Cambrian deposits do not appear so important from a com- 
mercial point of view as those formed at a subsequent period. 
It should not. be construed that none of the pre-Cambrian 
copper deposits are devoid of merit; this is not the case: — 
For the writer is acquainted with several cupriferous deposits 
In pre-Cambrian schists that have much in their favor, and 
will doubtless be profitably worked in the near future. 

Besides the post-Cretaceous or later copper deposits, there 
is a class of bedded deposits occurring in the Jura-Trias 
formation which deserves mention, on account of its wide 
geographical distribution. 

These sedimentary cupriferous beds have been prospected 
In various localities where they exist, and many attempts at 
mining and milling the ores have been made meeting with 
doubtful sucpess. 

The most prominent of these deposits, lie in' the Naci- 
miento district, Sandoval County; at Herosa, Rio Arriba 
County; in the Black Mesa district, Union County; at Tecolote, 
near Las Vegas; and along the base of the San Andreas, Sierra 
Oscura, Manzano, and Sandia Ranges. Points where ex- 
ploitation of these cupriferous beds have been carried on 
greater than elsewhere, are at Estey and Hansonburg in the 
Sierra Oscura; northeast of the Sandias, between the north- 
ern end of that range and South Mountain; at Tecolote, near 
Las Vegas; and at Seftorita in Sandoval County. Reduction 
works have been erected at Seftorita, at Tecolote and at Estey. 

It is the opinion of the writer, that it is only a question of 
time and metallurgical skill, when these deposits will be 
worked at a profit; their importance cannot be overlooked 
or underestimated in this day of rapid development. 

The bulk of the ore in these interesting bedded deposits 
exists as a carbonate; although, some very high grade glance 
and other forms of copper ores are quite common. The 
copper has in many instances replaced organic sub* 
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stances, preserving in the minutest detail the texture of the 
plant. These freaks in metasomatism most usually have pro- 
duced very high grade chalcocite. Opinion seems much 
divided as to the genesis of the deposits. 

The post-Cretaceous ores of copper are those that con- 
tribute the greater portion of the output of the Territory. 

These deposits occur in veins and contact Assures; in 
limestone cavities that have become filled with mineral mat- 
ter due to the influence of igneous dikes; and in porphyritic 
masses where the metallic compound is disseminated through ' 
the rock constituent, principally as a sulphide. 

In the smaller veins and fissures of copper ores, there are 
usually other kinds of mineral aggregations associated with 
the deposit; such as minerals of lead, silver, zinc, manganese 
and iron, with varying quantities of gold. 

In the larger porphyritic deposits as at Santa Rita and 
Burro Mountains, the ores carry practically nothing, other 
than copper. These latter ores, especially those of the Burro 
Mountains, are on the whole quite low grade not exceeding 
three per cent copper. At Santa Rita the grade of the ore is 
somewhat better than that of the Burro Mountains. Much 
native copper is mined at Santa Rita. 

The Lordsburg copper ores carry silvef at i Ue south end 
of the district; nearer town, values in both g< d and silver 
are present. 

Some exceedingly high grade chalcopyrlte, bornite and 
chalcocite ores are encountered in the Cooney mine in the 
Mogollons; this character of ore carries good values in gold 
and silver. 

The region between Steins and Granite Gap in southwest- 
ern Grant County is extremely favorable for large copper 
deposits; it is practically undeveloped. 

At Pin OS Altos much of the copper ores contain both zinc 
and lead. There are valuable contact deposits of copper at 
the Organ camp, northeast of Las Cruces; these particular 
properties have been lying idle the greater part of the time 
for a number of years from litigation and lack of capital. 

In southern Santa Fe County at San Pedro, large quanti- 
ties of low grade garnetiferous copper ores exist in the 
limestone. Operations at the smelter and mines were sus- 
pended, due to the effect of the recent panic in 1907. 

In the Caballo Mountains, the Black Range and in the 
Magdalena Mountains considerable prospecting and work has 
been done of late, having an especial bearing in the develop- 
ment of copper ores. 

It is predicted that the development of the copper in- 
dustry in New Mexico, will advance at a rapid pace from now 
on, since a number of the copper magnates of the country 
have now taken hold in the Burro Mountains and about 
Hanover and Santa Rita. In due time other districts will 
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receive similar attention and this particular branch of mining 
will soon become an important factor in New Mexican 
industries. 

During the year 1907, notwithstanding the depressing 
effect of the recent panic, the copper production in New 
Mexico was 10,140,140 pounds of metallic copper, showing a 
net increase over the previous year of 70 per cent. 

The history of copper mining in New Mexico is always 
extremely interesting, since the mines at Santa Rita are the 
oldest west of the Mississippi. These famous mines were dis- 
covered by an Indian about the year 1798, and were first 
opened in 1804, and have been producing almost continuously 
to the present time. They are producing a greater amount 
of copper today than at any time during the past. 

A brief sketch of the early history of the Santa Rita 
mines by the writer may be had in "New Mexico Mines and 
Minerals", Chapter VI, 1904. 

The principal districts of copper, by counties, are given 
in the following: 



County. 
Bernalillo^ , 



Col fax 

Dona Ana. 



District. 

{Hell Canyon 
Placitas 
Sandia 

( Baldy Mtn. 
• ( Cimarroncito 

( Hembrillo 
( Organ 

Anderson 
Apache 
Burro Mts. 
Central 
Eureka 
Pinos Altos 
Pyramid 
San Simon 
Steeple Rock 
Santa Rita 
Virginia 
^ White Signal 

Lincoln Sierra Blanca 

Luna JT''''^^^ 

( Tres Hermanas 

Rio Arriba (Bromide 

( Headstone 

Sandoval. Nacimiento 



Grant . 
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County. 
San Miguel. 



Santa Fe. 



Sierra . 



Socorro . 



Valencia . 



Taos . . 
Union . 



District. 
f Hamilton 
. J Rociada 
LTecolote 

f Cerrillos 
■ * ( San Pedro 



{Black Range 
Caballo Mts. 
Hillsboro 

Estey 

Hansonburg 
Magdalena 
Mogollon Mts. 
Oscura 
San Andreas 
San Lorenzo 
Water Canyon 

J Manzano 

^ Zufti Mountains 

{Copper Mountain 
Red River 
Twining 



. Black Mesa 



Besides the above copper districts, the Guadalupe Moun- 
tains in southeastern New Mexico have a number of good 
copper showingrs. 

IMAD 

Briefly, what has been said concerning the genetical oc- 
currence of the silver deposits of New Mexico and their relation 
to the surrounding rocks, will apply in^ general sense to thd 
lead and zinc ores of the Territory. 

Aside from the mineralization found in the older meta- 
morphic rocks, it is only the later Tertiary deposits of lead 
that seem to command much importance. It should be 
understood, however, that in some instances paying lead mines 
may eventually be developed in the pre-Cambrian rocks. 

. New Mexico produced 1,927 short tons of lead ore in 
1907, against 640 tons the year previous, according to statis- 
tics gathered by the U. S. Geological Survey. Most of these 
lead ores carry values in silver, with but little or no gold. 
Veins of lead in the porphyry rocks most always carry both 
gold and silver values. In deposits of this character, as at 
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Finos Altos, Lordsburg and Central, the lead ores oftentimes 
carry appreciable quantities of copper, and in some instances 
values in gold* 

A classification of the lead producing counties and prin- 
cipal districts of lead ores are given in the following: 



County. 



District. 



Bernauno j^-^J^ 



Dona Ana . 



C Hembrillo 
( Organ Mts. 

Carpenter 
Central 
Chloride Flat 
Eureka 
Pin OS Altos 
Pyramid 
San Simon 



Lincoln Sierra Blanca 



Grant. 



Luna. 



(Oooks Peak 
Florida 
Victorlo 
Tres Hermanas 



San Miguel . 
Santa Fe . . . 



Sierra . 



. Hamilton 

( Cerrillos 

[ New Placers 

' Bromide 

Caballo (Pittsburg) 
Hermosa 
Kingston 
Lake Valley 
Macho 



Socorro . 



Canyoncito 
Magdalena 
•{ Mogollon Mts. 
Oscura 
San Andreas 

Within the last two years considerable prospecting has 
been conducted in the Sandia Mountains east of Albuquerque 
and a number of rather promising lead prospects, carrying 
some copper and silver values, have been located. The ore 
horizon is in the Carboniferous limestone. 



20 



Digitized by VjOOQ IC 



asmc 

The zinc ores of the Territory seem wholly confined to the 
lead deposits. It is safe to say, that wherever zinc is found in 
New Mexico, lead is also present. One marked difference, 
however, is noted in extent of their geographical distribu- 
tion — ^the lead being far more prevalent. 

In New Mexico, the geology of the zinc and lead deposits is 
practically identical; therefore, the remarks concerning lead 
ores may be considered applicable to zinc, without committing 
serious error. 

The county and zinc producing districts in New Mexico 
may be cited in the following: 

County. District. 

{Carpenter 
Central (Hanover) 
£ureka 
Pinos Altos 

{Cooks Peak 
Florida 
Tres Herman as 



„ . _ I Cerrillos 

S*°*^ ^^ -t New Placers 



l: 



Sierra Kingston 

f Magdalena 

Socorro -< Oscura 

Lsan Andreas 

The zinc deposits of New Mexico did not receive any at- 
tention until 1902; the zinc ores of the Magdalena district 
were the first to be recognized as being commercially valu- 
able. Two years later new deposits were found in the Tres 
Hermanas Mountains, and still later in the Floridas. 

The deposits at Magdalena are the most important in New 
Mexico at the present writing. 

The '*mundic" or mixed sulphides of zinc and lead at 
Cooks Peak as well as at Magdalena are receiving some at- 
tention. Also, the sulphide ores at Central and the compara- 
tively new district of Carpenter, are being investigated rela- 
tive to their zinc contents. 

IRON 

Iron is the most useful of the metals. It is seldom found 
In the native state, excepting in meteorites. 

The more important ores of iron are Its oxides, carbonates 
and sulphides; the o'xides are the chief ores of commerce. 
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The ores of Iron are generally classified with respect to 
their mineral constituents as determined by chemical analysis. 

The principal iron ores of New Mexico are classed as 
follows: 



Name. 



Magnetite 
Hematite . 
Limonite . 
Siderite . . 
Pyrite . . . 



Composition. 



Protosesquioxide of Iron 

Sesquioxide of Iron 

Hydrated Sesquioxide of Iron 

Carbonate of Iron 

iulphide of Iron 



Foi mula. 



Fe.04 

Fe,0, 

2Fe20,.3H.,o 

Fe CO3 

Fe Sj 



Iron % 



72.4 
70.0 
59.8 
48.2 
46.4 



All Of the ores given in the table are useful in the manu- 
facture of iron, excepting the last one, which is used in the 
manufacture of sulphur and sulphuric acid. 

Phosphorus and sulphur are the two principal impuri- 
ties found in iron ores which influence their value. Phos- 
phorus renders iron "cold short", while sulphur makes it 
brittle at red heat or "hot short", and destroys its welding 
power. 

It is observed that the principal economic iron ores of 
New Mexico are genetically related to monzonite porphyry in 
contact with limestone. The deposits lie along the plane of 
contact, and in some instances in the limestone itself, indi- 
cating metasomatic action. 

The principal deposits of iron are in the Jones district at 
the north end of the Sierra Oscura; near San Pedro; about 
white Oaks; in the Capitan and Jicarilla Mountains; at Teco- 
iote.and in the Gallina Mountains; the Blackington deposits 
west of the Gran Quivira; in the Cuchillo range; near Grlorieta; 
at Silver City; and at Fierro, Grant County. This latter de- 
posit is the only one worked at present; it is operated by the 
Colorado Fuel and Iron Company. 

The following" analyses of average samples of some of the 
New Mexico iron ores are here given: 



Constituent. 



Jones iron. Blackington. 



Cuchillo. 



Silica 

Iron 

Lime 

Magnesia 

Sulphur 

Manganese 

Alumina 

Phosphorus. . . . 

Titanium 

Water 

Ignition (gain) • 



2.00* 
66.40 

.30 
1.25 

.07 
trace 

.50 

.09 

.20 

.77 



7.9 % 
64.1 

1.2 
trace 
trace 
trace 



8.74* 
02.48 



trace 



.023 
.080 
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The above analysis of the Jones iron was made by the 
Seamon Assay Company of El Paso; that of the Blackingrton 
Iron by Blston B. Jones, a student of the University of New 
Mexico; and the Cuchillo iron was taken from a mining re- 
port on the property made by Martin Fishback. 

MANGANCSE. 

Little attention has been manifested in the prospecting and 
developmient of manganese in New Mexico; but from a cuiteory 
view of the manganiferous localities it is thought that this 
mineral product may prove rather important. 

It is seen from the Mineral Resources of the U. S. Geologi- 
cal Survey for 1907, that the manganese production for that 
year in this country was only 5,604 long tons, valued at 
$88,132. During the same year the imports of manganese ores 
were 221,260 long tons, valued at $1,696,043. 

Frorp the foregoing it would be well for the prospector to 
pay some attention to manganese ores during the time of his 
search for the more alluring metals. 

The three principal ores of manganese having commercial 
importance are Psilomelane, Pyrolusite and Manganite; these 
ores are more or less associated, including other types of man- 
ganiferous ores, in most all 'manganese deposits. 

The uses of manganese may be divided into two distinct in- 
dustrial branches — metallurgical and chemical. The former 
use is chiefly confined to the manufacture of iron and steel 
products and in the reduction of copper and silver ores; while 
in the latter instance it is made use of in the manufacture of 
potassium permanganate, chlorine, oxygen and as a coloring 
material. 

The most important deposits of manganese, so far as now 
known, in the Territory, lie in the Florida MouJitains, on the 
side opposite the town of Deming. These deposits from the 
meager development done, appear to be of considerable im- 
portance. The ore occurs in cavities in limestone, having been 
introduced by metasomatic action. 

In the San Lorenzo mining district, about twenty-five mUes 
northwest of the town of Socorro, are numerous outeroppings 
of high grrade pyrolusite, occurring in porphyritic rocks; there 
has never been as much as a ten-foot hole sunk on these 
croppings. 

In the Macho district near Lake Valley aire numerous- man- 
ganese indications. At Rincon some very high grade ore has 
been taken out and piled on the dumps. In various localities, 
as at Lake Valley, Kingston, near Georgetown and Silver City 
are manganiferous ores of silver and iron, that frequently 
contain large quantities of manganese, that ought to be com> 
mercially vahiable as ores of this metal. 

The steel plant at Pueblo of the Colorado Fuel and Iron 
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Company would likely need all suitable gra,dea of mangranese 
ores that might be developed in the southwestern territories, 
affording tlie nearest market for that class of ores. 

MOIiYBDENITM. 

Minerals of Molybdenum compounds exist in a few parts 
of the Territory. 

The mineral Molybdenite is found near Las Vegas and also 
in the mountains a few miles east of the City of Santa l^e. 

The deposits east of Santa Fe appear to be of commercial 
importance. The occurrence of this ore is in the older meta- 
morphic rocks of the Santa Fe Range. 

In the Stephenson -Bennett lead mines in the Organ Moun- 
tains there are found many beautiful crystals of the mineral 
wiilfenite — a lead-molybdenum compound. 

Wulfenite occurs sparingly in tnost all the lead districts In 
the Southwest. 

Molybdenum, in the form of ammonium molybdate, is used 
chemically to determine phosphorus in iron. It is also used in 
fire-proofing, and as a germicide in disenf eating cloth in rail- 
way passenger coaches. 

FliUORITE OR FliUOR-SPAR. 

Of late years some very fine deposits of fluor-spar have 
been uncovered in New Mexico. 

The Colorado Fuel and Iron Company has been the chief 
purchaser. This same company exhausted a large deposit of 
very pure fluorite on the west side of Cooks Peak. Other 
large deposits are known to abound in the region of Cookfl 
Peak, which will likely be developed in the near future. 

One of the best and largest deposits of this fluxing mineral 
of which the writer is acquainted, lies on the east side of the 
Gila River to the west of the Burro Mountains in Grant 
Courtty. Lack of transportation prevents the marketing of the 
product at a profit at the present. The southwest part of the 
Territory possesses a number of other valuable deposits that 
will in time be exploited. 

Deposits of fluor-spar exist in the north end of the Sierra 
Oscura. Some outcrops occur further to the south in the San 
Andreas range. 

In the Taos Range in northern New Mexico, fluor-spar has 
been reported. 

Most all of the fluorite deposits in the Territory are ex- 
ceptionally pure. 

Hydrofluoric acid is manufactured from the purest ores 
of fluorite. Metallurgically, fluorite is used in the basic open- 
hearth process in the manufacture of steel, when jphosphorus 
and sulphur are removed by its Introduction in the charge. 
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The following: analysis made by the Seamon Assay Com- 
pany of El Paso of a sample of fluorite south of Cooks Peak, 
in Luna County, is here griven: 

Silica 4 % 

Calcium 50 . 7 

Fluorine 48.0 



Total 99.1% 

This sample was of the greenish-blue variety. 

AliUM (AliUNOGEN). 

There are four localities in New Mexico where alum has 
been reported: one of these is in the Sangre de Chrlsto 
Mountains west of Red River postofCice, in Taos County; one 
in the northwest part of Sandoval County; one on the ranch 
of H. C. Abbott easterly from Wagon Mound in Mora County; 
and a fourth deposit on the upper Gila River in Grant County. 
Concerning the two first deposits the reports have not 
been verified; the two last deposits are existing facts. 

The alum in the two last deposits seems to incrust an alum 
rock; the rock itself carrying Alumina. 

The writer, in May, 1902, made the following analysis of 
the incrusted alum of the Mora County deposit: 

Silica 21.04% 

Alumina 7.23 

Cdlcium oxide 36 

Magnesium oxide 18 

Sulphur . ...' 11.92 

Water and volatile matter....... 59.27 



Total 100.00% 

The following analyses were made by John Enequist of 

New York City, on the Gila River alum rock, in August, 1907: 

Incrustation. Inside Rock. 

Water 20.93% (plus organic) 6.26% 

Alumina «. 16.75 16.87 

Ferrous oxide 1.70 1 . 60 

Ferric oxide 2.88 4.26 

Lime .. .15 .33 

Magnesia 23 .16 

Silicic acid 31.31 56.11 

Sulphuric acid (anhydrous) 26.36 14.08 



Total 100.31% 99.56% 

The Gila River alum rock is quite a peculiar mineval ag- 
gregation; the original rock has been greatly altered, result- 
Ing in the present form. The rock is not nor never was a 
true bauxite. 

Owing to the vast quantity of this alum product it doubt- 
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less possesses much commercial value; its utilization is strictly 
a problem for the chemical engineer to solve. The chief 
value 0^ the deposits seem to lie in the contained soluble 
sulphates; these surface incrustations of the soluble sulphates, 
constitute the mineral known as alunog^en. 

It is thought that the alum deposits of New Mexico are 
quite suitable for the manufacture of a crude Sulphate of 
Alumina, which is used in vast quantities in sanitation of 
cities for the precipitation of sewage, in the purification of 
domestic water, and in the manufacture of "fuming" Sul- 
phuric Acid, the so-called Nordhausen oil of vitrei. That 
these deposits possess great commercial value there can be 
but little doubt. 

SAIiT. 

New Mexico is quite well supplied with this indispensa- 
ble product. 

The saliferous horizon of the Territory is the same as that 
of gypsum and is confined to the "red beds". The association 
of salt with gypsum deposits is well known and this intimate 
relation is strikingly illustrated in the salt lagoons in Otero, 
Torrance and Eddy Counties. Such saline and alkali solu- 
tions collecting in impervious basins, after extreme desicca- 
tion is reached, will deposit their contained solid matter pro- 
portionate to solubility, when the point of saturation is 
reached. Since salt is more soluble than calcium sulphate, 
the gypsum is precipitated first; later on the contained chlo- 
ride of sodium is deposited. The saline lakes in New Mexico, 
occupying the central area of gypsiferous deposits, vividly 
portray the extreme point of desiccation now reached by these 
dying lagoons. 

The saline lagoons and marshes in Otero, Eddy, Torrance 
and western Socorro Counties are susceptible of quite a pro- 
duction in salt; they having supplied this necessary article for 
ranchers and their herds, without any visible decrease in 
quantity, since the days of the Conqulstadores, A. D. 1540. 

Perhaps the most interesting anh remarkable saline lake 
in the world is that of Crater Lake in western Socorro County. 
Imagine a circular depression, saucer shaped, 200 feet deep 
and at the center of the depression two black cinder vol- 
canic cones, rising from the basin to a height of 150 feet- 
One of these cones is a solid, but the conduit of the other 
remains open to an indefinite depth. In the center of this 
hollow cone is a circular pool of brine almost to the point of 
complete saturation. The brine In the conduit rises and per- 
colates through one side of the cone and spreads out in the 
large saucer- like basin. Owing to the desiccated condition 
of the atmosphere in this region of the United States, the 
excess of water is rapidly tak^n up by evaporation and salt Is 
dei^osited over the lake floor. 
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It is thus seen that the process of salt-making at .Crater 
Lake is continuous and only during the wet season ot the year 
when the water becomes somewhat freshened does a cessation 
in salt-making occur. 

The cause of salinity of the water in the conduit cone may 
be satisfactorily explained on the supposition that the con- 
duit of the crater extends downward into the underlying sali- 
ferous formation of the "red beds". It should be noted that 
the surface rocks about Crater Lake are Cretaceous, and it is 
thought that the depth of the underlying red series of rocks 
will not exceed one thousand feet. * Waters circulating through 
the underlying saliferous ^ horizon become highly saturated 
with salt, rise in the vent, as a spring, and finally flow through 
into the main outside basin where evaporation completes the 
salt-making process. 

Besides the several layers of salt at the botton^ of the lake, 
it is estimated that 500,000 tons of salt are contained in 
the brine. 

The uses of salt and its requirement by the animai 
economy necessary to support life are apparent to all. The 
effect of salt in civilizing the human race has been greater, 
perhaps, than all other factors combined^ The docile effect 
it has on wild animals and savages when introduced in food, 
or otherwise taken into the system, is known by everyone. 
The most advanced nations in civilization are the great salt 
eaters; statistics on the world's salt consumption confirm this 
statement. 

The United States consumed, in round numbers during 
the year 1907, thirty million barrels of salt, or nearly two 
million barrels more than the home production. 

GYPSUM. 

The principal gypsiferous horizon in the west appears to 
be confined or limited to the base of the "red beds"; this is 
especially true in New Mexico. Since the "red beds" forma- 
tion is so widely distributed over the Territory, superficially 
comprising about one-fifth of the surface, the deposits of 
gypsum are correspondingly great. Here, every variety and 
form of gypsum may be found and the supply, for all practi- 
cable purposes, may be considered inexhaustible. The "plains 
of the white sands" in Otero County, are satd to compose the 
largest single deposit of almopt pure gypsum In the world. 

No attempt was made to utilize the gypsum of New Mexico 
until 1902, when the Rock Island Cement and Plaster Com- 
pany built a 60-ton plant at Ancho in Lincoln County, for 
manufacturing cement plaster, plaster of Paris, stucco, dental 
plaster, etc.; the capacity of the plant was shortly afterward 
doubled. Three other plants have since been erected: one at 
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Acme in Chaves County; one at Elida In Roosevelt County; 
and one about six miles south of Lakewood in Eddy County. 
Two analyses of New Mexico gypsum, one from Ancho 
and the other from the "plains of the white sands", are here 
given: 



Mineral constituents. 


Ancho gypsite 


White sands 
product. 


Calcium sulphate (gypsum) . . . 
Calcium carbonate 


63.95% 
20.04 

.89 . 

' !09 
3.57 
2.01 
9.45 


97.00% 
2.06 


Magnesium sulphate 

Magnesium carbonate 

Magnesium oxide 

Potassium sulphate 

Sodium carbonate ' 

Sodium chloride 

Silica 

Oxides, iron and aluminum . . . 
Moisture 


.12 
.06 

.07 
trace 
trace 


Total 


100.00% 


99.31% 



The analysis of the Ancho gypsite from which cement plas- 
ter is manufactured was made by M. Carleton Ellis of Boston, 
and the analysis of the "white sands" was furnished by the 
New Mexico College of Agriculture and Mechanic Arts. 

The uses of gypsum are many and quite varied in charac- 
ter: such as cement plaster, filler in paper, stucco, dental 
plaster, cement paint, plaster of Paris, building blocks, sca- 
giola Inside finish an imitation of onyx and marble, Imitation 
meerschaum and ivory, etc. The low grade unburned ma- 
terial is used as a land plaster or fertilizer. The fine grades 
of alabaster are sought by sculptors for interior ornamen- 
tation. 

SUIjPHUR. 

There are some deposits of sulphur in New Mexico that 
will in time prove of considerable commercial importance, 
when transportation facilities become so improved as to justify 
placing the product on the market. 

Coronado as early as 1541, and other Spanish explorers, 
first used sulphur in this Territory from the Jemez Sulphur 
Springs and from the old Guadalupe sulphur mines, in the 
manufacture of gun powder. But little has ever been done 
toward utilizing the New Mexicsin product, for lack of trans- 
portation, as above noted, since the days of the Conquista- 
dores. 

Mariano S. Otero in 1901, erected a small plant of five 
tons capacity at the Jemez Sulphur deposits, but it was 
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operated only a short time up to his death, which occurred 
less than three years later; the plant now lies idle. This is 
the only modem attempt ever inaugurated to work the New 
Mftxican deposits. 

Beside the two sulphur deposits just mentioned, there are 
northwest of White Oaks and also in the southeastern part 
of the Territory near the Texas border, occurrences of native 
sulphur in gypsum. It is problematical whether de'posits of 
this character will become important. The occurrences in 
the gypsiferous beds of southeastern New Mexico, are similar 
in every respect to those in western Texas and have doubtless 
been formed under the same conditions.. 

MICA. 

The occurrence of mica in New Mexico has been observed 
in different localities, and is found associated with pegmatic 
dikes. These pegmatic dikes are closely allied to granite in 
their composition, being chiefly composed of quartz and feld- 
spar with other, less prominent, constituent minerals. 

There are a number of minerals belonging to the mica 
group, practically only two of which are commercially valu- 
able, due to their physical properties; these are designated 
as muscovite or potash mica, and phlogopite or magnesium 
mica. 

The value of muscovite or white mica depends on its trans- 
parency and size of the sheets. The colors of phlogopite vary 
from brown to reddish brown and oftentimes possesses a cop- 
per-like reflection. The chief value of phlogopite lies in its 
property of non-conductivity of electricity. 

Biotite is another common type of miica though dark in 
color due to the presence of iron and other impurities; it is 
of the magnesium variety and closely allied to phlogopite. 

All three of these micas vary largely in color, but only the 
two first are considered commercially valuable to any great 
extent. 

The micas of New Mexico have been put little exploited, 
but those best known are the deposits at Petaca in Rio Ar- 
riba County. Other deposits of mica occur in Taos 
County, not far north of Ojo Caliente. The product at this 
point would perhaps be classed as biotite and is perhaps in- 
ferior to that at Petaca. The Petaca mica is fairly trans- 
^arent and would likely be classed as muscovite. 

Mica is also found at Mocking-Bird Springs in the north 
end of the San Andreas Mountains, Socorro County; the ex- 
tent and value of the occurrence is unknown. 

There are said to be deposits of mica at Nambe in Santa Fe 
County that are quite important; the writer has never visited 
this section. Mica is also reported to exist at the little village 
of Talco, in Mora County. 
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Mica is used extensively in the arts and in electrical in- 
sulation; the latter use Is of greater importance than in the 
former instance. The bespangled effect on wall paper is due 
to small particles of mica. The uses of sheet mica for stove 
windows, for incandescent gas lamps, miners lamps, etc., are 
well known to all. 

Ground mica forms an ingredient in heavy lubricants 
and is used as an absorbent for explosives, and is a com> 
ponent in mica paints and bronzes; in fact the uses of mica 
increase each succeeding year. 

The prices of scrap mica for the year 1906, varied from 
$10 to $30 per ton, depending on quality and locality where 
needed; large sheets of clear mica command quite a price. 

ASBESTOS. 

Nearly the whole of the domestic asbestos comes from 
what is known as the Sail Mountain and Hollywood mines in 
Georgia; production in the other states is quite small. The 
entire output of the United States, according to the U. S. 
Geological Survey for 1907, was only 653 shoft tons. 

There are two varieties — the slip fiber or amphibole as- 
bestos, and the cross fiber or serpentine (chrysotile); the lat- 
ter Is by far the more valuable. 

Specimens of slip-fiber were observed in Rio Arriba 
County. On the Gila River above Red Rock asbestos of the 
chrysotile variety is reported to exist. 

New Mexico has never produced asbestos in commercial 
quantities. 

MEERSCHAUM. 

During the year 1906, meerschaum In New Mexico was 
first brought to the attention of the public. The origrinal find 
was made in Grant County, north of Silver City on the Sapello, 
a tributary of the Gila River. Meerschaum was also found 
about a year later, on Bear Creek; this second discovery lies 
northwesterly from Silver City about twelve miles. 

Since but little development up to the present time has 
been done on the properties it is too early to pass a definite 
opinion on their extent and purity of the product. It is un- 
derstood that both properties are being developed. 

Since pure meerschaum is essentially a magnesium silicate 
containing water, the value of the New Mexican product will 
thus depend on how near it approaches the theoretical com- 
position and the extent of the deposits. 

Doubtless other deposits of meerschaum exist in the Ter- 
ritory, and it is not improbable that the mining of this rare 
mineral product may become a unique feature in New Mexican 
mining. 

At the present time about the only country in the world 
that produces meerschaum is Asia Minor. 
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TURQUOISE. 

Turquoise mining in the Southwest antedates all other 
kinds of mining. There is not the slightest doubt that tur- 
quoise was actually mined by Aztec and Pueblo Indians in 
their crude way, long before the discovery of the Western 
Continent by Columbus. 

It is now conceded by all historians that Alvar Nuftez 
Cabeza de Vaca with his companions were the first Euro- 
peans to set foot on New Mexican soil; this was in the year 
A. D. 1634. At this early date Cabeza de Vaca speaks of 
turquoise that he saw at his farthest point north in the Rio 
Grande Valley, presumably near the present site of Bernalillo. 
In all probability this turquoise came from Mount Chalchi- 
huitl, in Santa Fe County, about forty miles to the northeast 
of Bernalillo. 

Extreme cruelty of the Spaniards inflicted on the Indian 
miners and the caving of the profound turquoise working at 
Mount Chalchihuitl, "that, killed a large number of slaves, 
caused a general uprising of the Pueblo Indians in 1680, 
which drove the Spaniards out of the country. The great 
antiquity of the old workings in a number of places around and 
near Mount Chalchihuitl, is proven by fragments of the most 
ancient make of pottery aYid the crude stone implements 
found in the old dumps and excavations. 

In the Burro Mountains, Jarilla Mountains and at Hachita, 
prehistoric turquoise workings were first observed by American 
trappers and prospectors when they first drifted into the Terri- 
tory. These old workings at that time were hoary with age 
and have changed but little, where they have not been dis- 
turbed, up to the present time. 

New Mexican turquoise equals in beauty and quality the 
celebrated Oriental gem-stone of Persia. For comparison of 
the two products analyses are here given: 

New Mexican Turquoise — 

Aluminum and ferric oxides 39 . 53 % 

Phosphorus pentoxide 31 . 96 

Copper monoxide 6.30 

Lime . 13 

Silica . . .' 1.15 

Water 19.80 

Total 98.87% 

Persian Turquoise — 

Alumina 40.19% 

Phosphorus pentoxide 32 . r*; 

Copper monoxide 5.27 

Ferric and ferrous oxides 2.21 

Manganeous oxide 36 

Water 19.34 

Total * 100.23% 
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Prof. Clarke of the U. S. Geologrlcal Survey made the 
analysis of the New Mexican turquoise, and the analysis of the 
Persian product was taken from Dana's Mineralogy. 

Chemically, it is seen that turquoise is a hydrous phos- 
phate of aluminum colored by a copper compound. It Is 
essentially a surface deposit, occurring in an oxidized zone. 

Perhaps the most important turquoise mines in New Mex- 
ico exist in the Burro Mountains. It is claimed that the exca- 
vation on the Azure Turquoise Company's property there is 
the largest in the world, made in the mining of turquoise. 

New Mexico stands prominent in being classed among the 
world's chief producers of turquoise. 

GRAPHITE. 

Graphite is found ih association with the older metamor- 
phic types of rocks. There are two varieties of graphite — the 
crystalline and amorphous; the latter variety is by far the 
more abundant. The crystalline variety is more valuable 
commercially. 

There are three known localities in New Mexico and pos- 
sibly others, where deposits of graphite exist. These de- 
posits are all bedded, and belong to the crystalline variety; 
they will doubtless be found of considerable commercial value 
when more fully exploited. 

One of these deposits is in the mountains near Raton, 
Colfax County; the second lies east of Albuquerque in the 
Sandia Mountains adjacent to Tijeras Canyon; and the third 
is in the Taos Range east of Taos. 

Since the greater portion of graphite used, in the United 
States is imported from the Island of Ceylon; necessarily this 
mineral possesses^ considerable industrial importance. Graph- 
ite prospects should not be too hastily condemned and passed 
over by the prospector as worthless, but should be carefully 
examined and samples selected and analyzed; more especially, 
if the deposit is close to tansportation. 

The purpose for which grraphite finds its greatest use is in 
the manufacture of crucibles, muffles, brazing boxes, stirrers, 
carbon sticks for arc lights and other equipment designed 
for high temperatures. It is used in the manufacture of lead 
pencils, and pure flake graphite is especially Valuable as a 
lubricant. 

COAIi. 

First and most important of any natural legacy to which 
the Territory of New Mexico points with Ihe greatest assur- 
ance and pride, is in its vast coal deposits. The exact areas 
of all the fields have not, as yet, been fully defined and map- 
ped; but these areas have been expanded within the last few 
years until they now ajrgregate approximately 15,000 super- 
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flcial square miles. There are yet other small areas of coal 
that will doubtless be discovered when a careful geological 
survey is made of the Territory. 

Geologically, the chief coal bearing horizons belong to the 
upper Cretaceous rock system; there are three of these in 
number. Near the base of the Lower Cretacous, in the 
Dakota sandstones, there is a lesser important coal horizon 
than any one of the three just mentioned. And far below the 
Dakota sandstones, in the red series of rocks or Permo-Car- 
boniferous is still another coal horizon. But little is known 
of this latter horizon and the only place that the writer has 
any definite knowledge of its coal bearing qualities is at Estey 
City, where a drill hole was put down for water and about 
two feet of an apparently good quality of coal was said to 
have been passed through at about 600 feet in depth. 

The coals' of the Dakota sandstones are bituminous in 
character, usually dirty and are mined only in a limited way 
for use in the Government Indian School, at a point on the 
San Juan River a few miles below Ship Rock. 

Good bituminous coal exists at White Oaks, Carthage, 
Abbey, Cerrillos, Raton, Van Houten, Dawson and some other 
iocalities. The greater portion of the New Mexican coals are 
sub-bituminous or non-coking in character. The later coals 
especially of Laramie age are all sub-bituminous. The Lara- 
mie coal beds attain a greater thickness than those of any of 
the other formations. One of these great coal veins in the Rio 
La Plata section of San Juan County, known as the Car- 
bonero bed, reaches a maximum thickness of over thirty- 
six feet, the greater portion of which is solid coal. 

The . coal mining industry of Colfax County is important, 
inasmuch as that county continues to lead in the coal and coke 
output. The beds in this county range in thickness from 
three to eight .feet, and the quality of coal is generally 
first class. 

The Colfax County coal field stands second to that of the 
great Gallup-Durango basin. 

The most southern coal field lies in Sierra County westerly 
from Ehgle and very n^ar the great Elephant Butte Dam 
Project, now under construction by the U. S. Reclamation 
Service for impounding the waters of the Rio Grande, The 
next most southerly fields are those of Carthage, Capitan 
and White Oaks. These fields are rather circumscribed, yet 
they are important owing to their nearness to the City of 
El Paso, Mexico and the southwest mining centers. 

The coals of these southern-most areas are generally of 
excellent quality and coke fairly well. 

No anthracite is found in New Mexico, excepting at the 
coal mines at Madrid, near Cerrillos. The geology of this 
occurrence is extremely interesting; since the order of nature 
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seems to be reversed. Here the anthracite lies above the bitu- 
minous beds. This peculiar occurrence is due to the influence 
that igneous sills and surface lavas have exerted on the top- 
most coal bed, converting it into anthracite, while the heat 
was insufficient to metamorphose the veins of coal at greater 
depths, to any appreciable degree. 

This anthracite area is rather circumscribed and the 
greater portion of the bed is already exhausted. Analyses 
show about 89% fixed carbon for this coal. 

The following proximate analyses of New Mexican coals 
from widely separated points are here given for comparison: 
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Moisture 

Volatile matter . . 
Fixed carbon .... 
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.09 
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3.201 2.00 

38.86 39.00 

48.35 53.76 

.591 .30 

9.001 4.94 


% 

.06 

37.56 

54.88 

.83 

6.68 













Total 



.|100.00|100.00|100.00|100.00|100.00|100.00 



According to the report of the U. S. Coal Mine Inspector 
for the fiscal year ending June 30, 1907, New Mexico pro- 
duced 2,302,062 tons of coal, showing a net increase of 
28.64% over the output of the preceding year. The produc- 
tion of coke for the same period was 191,437 tons. 

The U. S. Geological Survey has estimated that the great 
Gallup-Durango basin contains approximately 80,000,000,000 
tons of coal. The northern end of this field lies in Colorado 
and the tonnage belonging to New Mexico of this particular 
basin would not, conservatively speaking, fall below 65,- 
000,000,000 tons. 

Taking into consideration the great fields of Colfa:^ County 
and the smaller ones scattered over the other coal sections 
of the Territory, a conservative estimate would place the 
total tonnage of New Mexico coals at not less than 100,000,- 
000,000 tons! 

For a more complete description of the coal fields of New 
Mexico, reference should be made to Contributions to Econo- 
mic Geology, 1906, Part II. U. S. Geological Survey, 

The value of the vast tonnage of New Mexican coal does 
not lie wholly in its quantity or quality, but in a very great 
measure to the position of vantage it occupies with reference 
to the great .smelting centers of the Southwest and Republic 
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of Mexico. Moreover, it being the closest coal of any import- 
ance to the Pacific Ocean at the extreme southwest seaport 
of the United States, it is not improbable that one of the 
chief markets will eventually be in supplying all ocean-going 
vessels with fuel through the harbor at San Diego, on com- 
pletion of the Panama Canal. 

PETROIjEUM and NATURAIi GAS. 

Petroleum and natural gas are so Intimately related, it 
would be difficult to discuss one without the other. These 
products belong to the group of compounds, classed as hydro- 
carbons. 

Commencing with natural gas, the hydrocarbon series 
passes gradually by loss of volatile matter and oxidation from 
one compound to another, through naptha, petroleum, mineral 
tar and finally to asphaltum. 

By the processes of distillation and refining numeruui» 
products in medicine and the arts are manufactured. 

From our present knowledge of New Mexico, there ap- 
pears to be at least three geological horizons favorable for 
the existence of oil; one of these is in the upper marine 
Cretaceous shales; one in the Lower Cretaceous; and one far 
below the two geological horizons just mentioned, in the 
Triassic or Upper Permian (red beds) formation. 

Indications favorable to the existence of petroleum and 
illuminating gas extend over vast areas at widely separated 
points; such indications are evidenced In many places by 
seepages of both oil and gas. On the strength of this evi- 
dence, it is predicted with confidence, that producing wells 
of both these products will be brought in just as soon as 
conditions will warrant taking up their intelligent exploitation. 

The Pecos Valley region in Eddy and Chaves counties Is. 
a field of great promise in the development of both oil and gas 
in commercial quantities. It is the opinion of the writer, 
based on geological evidence, that one of the principal gas 
and oil bearing zones of the Pecos Valley region starts in the 
vicinity of Artesia and passes in a slightly curved line through 
Dayton, running a little to the west of Lakewood, thence 
southeasterly, crossing the Pecos through to Avalon and 
thence further southeasterly toward Alkali Flat and Salt 
Lake. Another similar zone heads in about Stillwells Ranch 
and Dexter passing southeasterly through Hagerman toward 
the Mescalero Ridge. The existence of certain minor folds 
in the strata between Dayton and Lake Arthur , Is also re- 
garded as favorable for oil and gas. 

The oil bearing sands of the Pecos region indicate that 
they belong to the "red beds" or Pernjo-Carboniferous — the 
lowest oil horizon in New Mexico. 

At Farmington a joint stock company was formed about 
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two years ago and a teqt well was sunk in the south edge of 
the village to a depth of 2,730 feet when the drill became 
stuck in a tenacious shale. The writer is in possession of a 
copy of the log of this hole and It is extremely interesting; 
however, it is not necessary for a detailed description in this 
booklet. Suffice to say that two veins of coal, four gas zones, 
and one zone of maltha were passed through. 

Near Gallup, Wingate, Antonio Sedillo land grant, various 
parts of the Navajo Reservation, western Socorro and Valen- 
cia Counties, Hagan coal field, the Plains of Jornado del 
Muerto, parts of Guadalupe and Colfax Counties and a num- 
ber of other localities seem to favor the probable existence of 
petroleum. It will take time to fully exploit these probable 
oil fields, and it is not unlikely that some of them, at least, 
will be productive. 

Since writing the above, and just before going to press, 
word has been received, which seems to be reliable, that a 
strong fiow of gas has been struck at Dayton in the Pecos 
Valley at a depth of 1,020 feet. This report would seem to 
confirm in a measure the opinion as expressed above, con- 
cerning one of the oil belts of the Pecos regrion. 

GUANO 

There have been found in the Territory deposits of Guano 
(bat excrement), the product being commercially valuable as 
a fertilizer, due to the contained phosphorus and ammonium. 

Such deposits naturally belong to an arid climate; the 
desiccated atmopsheric conditions act as a preservative on the 
more soluble matter, upon which the value of the product 
depends. The deposits in New Mexico are confined to dry 
caves and the protection of overhanging and shelving rocks. 

Two guano deposits have been worked and the product 
of each was shipped to California where it was used for fer- 
tilizing purposes; the product was reported to have been 
exceedingly rich in soluble phosphates. One of these de- 
posits was in an old volcanic crater northeast of Engle on the 
plains of the Jornado del Muerto; the other was in a cave In 
the Tres Hermanas Mountains. Doubtless other deposits will 
be discovered in the course of time. 

buiijDing stone. 

From a cursory knowledge of suitable stones for building 
purposes, it appears that New Mexico is generously endowed 
with such material. 

The building stone of the Territory may with propriety be 
classified as follows: 

Ig^neous — Metamorphic — Sedimentary — 

Granite . Gneiss Sandstone 

Trachyte Serpentin© Limestone 

Basalt Quartzite Dolomite 
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The reason that but few quarries have yet been opened, 
is owing to the comparative newness of the American immi- 
gration. Most of the older towns and settlements built by 
the natives are made from adobe dirt; this material until 
quite recently was almost wholly used in the building of 
houses. At the present time only the sandstones, limestones 
and basalts have been used to any extent in building. 

The Sandia Mountains furnish a superior quality of lime- 
stone used extensively in the City of Albuquerque for build- 
ing purposes. Also, what seems to be an arkose sandstone, 
perhaps pre-Cambrian in age, is largely used for base blocks, 
door and window sills, etc., in many of the city's buildings. 
This latter stone is of a creamy-white color and is practically 
unaffected by frosts and general weathering. 

At White Oaks and Gallup some very durable light gray 
and reddish sandstones of Cretaceous age are used in the 
more prominent structures. 

Tha Capitol building at Santa Fe is constructed from a 
beautiful cream colored Cretaceous sandstone, that was quar- 
ried from the top of a high hill at Lamy. 

Beautiful sandstones of varying colors are used at Raton 
and also other types of building stones. 

In the vicinity of Roswell good qualities of both sand- 
stone and limestone can be had, and are much used in the 
Pecos Valley metropolis. 

Las Vegas has, perhaps, the prettiest colored sandstone 
that is used for building purposes, to be found in the Terri- 
tory. It is a red to brownish chocolate color and the Normal 
University is built of this stone. The paving stones at Las 
Vegras are also quite an asset to that town for a cheap, durable 
sidewalk; these are of a chocolate color, also. 

At Silver City there are used quite extensively the dark 
curly marbles and limestones found in that vicinity; these 
stones are rather indurated, but very durable. 

The main building of the S<^hool of Mines at Socorro is 
constructed of a gray trachyte, which makes an attractive 
and substantial building stone. This stone came from the 
trachyte flows of the Socorro Mountain. 

The granites, as yet, have received but little or no atten- 
tion in their exploitation. 

The northwest part of the Territory affords large areas of 
beautiful sandstones, varying in colors from a light gray, 
cream, light brown, reddish to chocolate. It is thought that 
many of these stones will be highly prized for building pur- 
poses after they become known and once opened to trans- 
portation. 

In addition to what has been said on this subject, it might 
be remarked that In most every section of New Mexico to 
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which the writer's knowledge extends, there appears to be an 
abundance of valuable building stones ready for use when 
the times demand it. 

MAKBIiE. 

In a general sense, marble may be defined as any lime- 
stone that will receive a polish and be suitable for orna- 
mental purposes, regardless of whether its structure is granu- 
lar, crystalline or compact; it is a metamorphosed limestone. 

Beds of crystalline limestones occur in quite a number of 
the mountain ranges of New Mexico and are classed as mar- 
bles. Most of these marbles are rather coarse gn^ained, 
sometimes fossUiferous, ranging from light to bluish gray to 
a slightly brownish or pinkish color and all quite pretty. 

Only within the last few years have the marbles of the 
Territory received attention; the industry is yet in the earliest 
stagre of infancy. 

At Las Vegas and Alamogordo marble quarries have been 
opened and the product from these two places seems to 
command a growing market. The stones run from light gray 
to delicate pinkish and brownish tints, and into darker shades. 

A rather dark bluish variety of marble at White Oaks, sus- 
ceptible of a high polish is found in the adjacent mountains; 
the deposit lies dormant. 

West of Las Cruces is a mottled marble of apparently 
good quality; the crystallization is both fine and coarse 
grained. 

A coarse grained gray marble exists in the Tres Hermanas 
Mountains in Luna County, at the zinc mines and at the 
grea^ bat cave, on the north and west sides of the range, 
respectively. 

In the Oapitan Mountains in Lincoln County; in the Man- 
zanos in Valencia County; and in the Sandias east of Albu- 
querque are found attractive and durable types of light to 
dark gray marbles. Many beautiful monuments are being 
cut from the stone quarries of the Albuquerque Marble and 
Granite Works* property In the southwest section of the 
Sandia range of mountains. 

CLAY. 

Very little is known about the clays of New Mexico; since 
but few analyses have been made, our knowledge of the ex- 
tent and character of the beds is only fragmentary. Never- 
theless, that valuable deposits of clay exist in various parts 
of the Territory there Is but little doubt. 

Clay may be defined as a silicate of alumina and usually 
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contains water in appreciable quantities. Its origin is due to 
the decomposition of feldspathic rocks from which the oxides 
of soda and potash have been removed by circulating waters. 
Kaolinite is the purest type of clay from which the finest 
grade of Chinaware is manufactured; it is composed of only 
three compounds — silica, alumina and water. The more com- 
mon forms of clay contain in addition to these three com- 
pounds, small quantities of various other substances, which 
exert a marked effect on the quality of the product. 

Clays occur in most all the ^ rock formations from the 
Xiower Carboniferous to the latest alluvial deposits, but only 
the purer types possess especial commercial value. 

The clay-bearing formations of New Mexico may be placed 
under four general groups, viz: 

1. Carboniferous clays. 

2. Jura-Trias and Cretaceous clays. 

3. Tertiary clays. 

4. Loess and Alluvial deposits. 

Most of the river valley bricks and adobe mud belong to 
the fourth classification. 

The best building brick and refractory products come 
from the Tertiary and Cretaceous marls and clays. The Cre- 
taceous coal-bearing formations are especially rich in refrac- 
tory clays. Some varieties of the Carboniferous shales are 
adapted to brick-making. 

An apparently good brick of a beautiful' cream color has 
recently been placed on the market, which is manufactured 
from the Middle Cretaceous shales on the Tonque, lying Just 
north of the Tejon land grant in southeastern Sandoval 
County. 

Brick are made at most all the towns and villages In the 
Territory and vary considerable in their physical character 
pertaining to tensile and crushing strengrth and also in their 
power to resist the disintegrating effects of meteorogical agen- 
cies. Prom tests made in the physical laboratory at the Col- 
lege of Agriculture and Mechanic Arts at Las Cruces, N. M., 
It was demonstrated that the river valley bricks were softer 
and their adhesive qualities less than brick made from clays 
of a different source. Las Vegas makes one of the best grades 
of building brick in the Territory. 

A splendid vitrified brick is turned out by convict labor at 
the Territorial Penitentiary at Santa Fe; the clay comes from 
a deposit at the base of the Santa Fe Range, near the City of 
Santa Fe. This brick is used in a number of the more im- 
portant towns for sidewalk paving. 

The industries of clay products in New Mexico have only 
fairly begun. 
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CEMENT. 

Analysis has disclosed the fact that some splendid grades 
of a bluish and also brownish-white limestone exist in the 
mountains lying immediately northwest of White Oaks which 
are peculiarly adapted as an ingredient necessary in the 
manufacturing of cement. 

Overlying the White Oaks coal beds is a massive shale of 
such composition, that when combined with a proportionate 
part of this limestone a very high grade Portland cement can 
be made. Tests of these materials have been made by 
Mr. Wm. M. Strong, a practical chemist of White Oaks, with 
highly satisfactory results. 

Most of the principal mountain ranges of the Territory 
doubtless carry similar materials suitable for the manufac- 
ture of good grades of hydraulic cement. 

The writer has observed extensive beds of Tertiary marls 
in a number of places and it is quite probable that some of 
these deposits could be used to advantage in making cement. 

No hydraulic cement plants have yet been constructed in 
New Mexico. The nearest plant of this character is at El 
Paso, where apparently similar material is used to that so 
abundantly distributed throughout the Territory. 

Owing to the abundance of raw material from which 
cement is made, coupled with the durability and cheapness of 
the finished product, the growth of the cement industry is 
phenomenal. 

Cement blocks are now largely used in Albuquerque in 
various kinds of structures, and their use has become general 
throughout New Mexico. 

The Hondo Stone Manufacturing Company of Roswell is 
doing pioneer work in the introduction of this modern build- 
ing material throughout the Pecos Valley. 

MINERAL PAINT. 

Deposits of ocher exist in the Sandia Mountains immedi- 
ately east of Albuquerque and in the vicinity of San Pedro in 
Santa Fe County. It is said that these latter beds are of con- 
siderable commercial value. 

Other deposits perhaps abound in the Territory, but no 
prospecting has ever been done along this line. The two oc- 
currences already noted have never been looked into only in 
a very meager way; the extent of the deposits is therefore 
unknown. 

It is not improbable that some of the vermilion strata 
common to the "red beds" might be utilized for mineral paint. 
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GRAVICIiS FOB ROAD BUH/DING. 

New Mexico is endowed with practically inexhaustible 
quantities of stream grravels particularly adapted for road 
building: and ballast. 

The time has now arrived when the Commonwealth must 
secure proper legrislation and inaugurate concerted action be- 
tween the various counties for the improvement of the public 
highways. 

MISGEIiLAN£OUS JiaNKBAIjS. 

There are several other mineral products beside those dis- 
cussed, some of which are now of commercial value and others 
will become so in course of time. 

Good molding sand is had at Albuquerque which Is used at 
the Foundry in that city. 

Lithogrraphic stone has been reported from several locali- 
ties and some samples have been submitted to the writer 
which seem to be of good quality. 

On the west side of the Gila River above Red Rock post- 
office is a large deposit of ricolite; this is a beautiful streaked 
stone and is valuable for ornamental purposes. 

Other mineral speciec such as onyx, agate, ores of vana- 
dium, uranium, tungsten, gems, etc., are found in various 
parts of the Territory. 

By referring to the Catalogue of New Mexican Minerals 
embodied in this booklet, a complete list of all the knovm 
minerals found in the Territory up to the present time can 
be reviewed. 

MINKBAIi SPRINGS. 

New Mexico is possessed of numerous mineral springs 
In various localities. Many of these springs may with pro- 
priety be classed as volcanic, since the temperatures range 
from 60 degree to nearly 200 degrees Fah. These thermal 
springs are usually found in the mountainous regions where 
intense volcanic action is in evidence and are, perhaps, the 
lingering effect of dynamical forces. 

The waters of a number of these springs have long been 
noted for their efficacy in curing certain diseases and are pat- 
ronized by large numbers of health-seekers annually. Many 
wonderful cures are reported, by those who seek their health 
giving power. 

There are springs, the waters of which are especially 
adapted for the complete cure of acute and chronic rheuma- 
tism; springs for stomach and liver troubles; springs for 
syphilitic and blood diseases; springs with lithia waters for 
stone in bladder and similar calcareous affections. In short. 
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there are few ailments that are not either benefited or wholly 
cured, by proper bathing and use of the waters suited to the 
character of the disease. 

At several of the prominent springs, bottling works have 
been established and the waters can be had for home use in 
the more important towns of the Southwest. 

A rather full discussion, with analyses, of the mineral 
waters of the Territory can be had by referring to the chapter 
on Mineral Waters, in the writer's volume, of "New Mexico 
Mines and Minerals". 

ARTESIAN WATER. 

Of late years prospecting for Artesian water in New Mex- 
ico has been vigorously prosecuted, with quite satisfactory 
results. 

The Pecos Valley is developed more fully along this line 
than any other section in the Territory. The wells In this 
great Artesian belt are not excessive in depth, have strong 
flows and the water is fairly good, generally speaking, and 
adapted for boilers, domestic uses and irrigation. 

What appears to be another Artesian belt of soihe prom- 
ise is southwest of Suanee Station on the line of the A. T. & 
S. F. Railroad. The first well in this section was brought in 
early in the present year, 1908. The water horizon appears 
to be in the sands and conglomerates lying at the base of the 
Dakota sandstones; the water is said to be saline. This belt 
extends westerly about 100 miles to Gallup, where an Artesian 
fiow is had for supplying that town with water. 

There are a few other flowing wells in various parts of the 
Territory, but none of these areas have been developed as in 
the case of the Pecos Valley. 

The writer knows of several virgin localities where Arte- 
sian water seems probable, judging from the geology of the 
region, but space in this small booklet precludes giving de-' 
tailed descriptions. 

Knowing the nature of the source of Artesian water, as a 
word of caution, it would be well for all users to conserve the 
supply with scrupulous care, in order to prolong the flow 
through the greatest period of time. 
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CATAIiOGUE OF NEW MEXICO MINERAIiS. 



Actinollte Jones Iron mines. Sierra Oscura 

A^ate ^ • . Russels Canyon on Rio Tularoea 

Alabandlte San Pedro copper mines 

Alabaster Jones minlnsr district 

Albite Various mountain raneres 

Almandite San Pedro copper mines 

Allophane Fierro and Hanover 

Aluno^en Upper Gila and elsewhere 

Amethyst Black Range, Great Republic mine 

Andradlte ^ Organ and Cleneguilla districts 

Angleslte Vlctorio mining district 

Anhydrite Metamorphosed by lava flows 

Anorthlte Various mountain ranges 

Anthracite Madrid mines, Cerrillos district 

Anthraconite Tejon and Quelites grants 

Apatite Lake Valley and Hillsboro regions 

Aragonite Kingston camp and Graphic mine 

Argentite Kingston and Bromide district 

Arsenopyrite Virgina mining district 

Asbestos Mimbres mining district 

Asphaltum Perea grant, Guadalupe county 

Aurlchalcite Magdalena mining district 

Automolite : Santa Fe mountains 

Azurite Santa Rita copper mines 

' Barite Mimbres mining district 

Baryto-calcite Sierra Oscura 

Baryto-celestlte Sierra Oscura 

Biotite Ojo Caliente, Rio Arriba county 

Blsmuthinite Wilcox mining district (?) Florida Mts. 

Bloedite Estancia salt lake 

Bornite Black range and Cooney districts 

Boumonite Los Cerrillos and Central districts 

Brochantite Torpedo mine. Organ district 

Bromyrite Bromide (Tierra Blanca) district 

Brookite Copper Mountain district 

Bucklandite San Pedro copper mines 

Calamine Thunderbolt mine and Magdalena Mts. 

Calaverite La Belle and Red River districts 

Calcio-celestlte Sierra Oscura 

Calclte Kelly and Graphic mines 

Caliche ' . Common to New Mexican plains 

Carnelian Found in various gravel beds 

Carnotlte Peralta can^n, Cochltl district 

Catllnite Sangre de Crlsto range( ?) 

Celestlte Sierra Oscura and San Andreas Mts. 
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Cerargryrite Lake Valley and Kincaton mines 

Cerium Gravels of Rio Chama( ?) 

Cerussite Cooks Peak and Maffdalena districts 

Cervantite Central district. Grant county 

Chalcedony Widely distributed over New Mexico 

Chalcocite Santa Rita and Cooney mines 

Chalcophanite Graphic mine Magdalena Mts. 

Chalcopyrite Cooney mine and elsewhere 

Chalcotrichite Santa Rita mines 

Chert Common In gravel beds 

Chrysocolla Torpedo mine, Organ district 

Chrysolite Zuni Indian reservation 

Coal Occurs in Cretaceous rock system 

Copper Santa Rita ^ mines 

Corundum Found in Santa Fe gravels 

Covelllte JariUa mountains 

Cuprite Santa Rita mines 

Cyanlte Bromide district, Rio Arriba county 

CymatoUte OJo Caliente, Rio Arriba county 

Descloialte Lfake Valley 

Diamond Said to have been found( ?) 

Diaptose Jarllla mountains 

Dolomite Various mountain ranges 

Domeykite Pinos Altos and Central districts 

Embolite Lake Valley mine 

Emerald Santa Fe grravel beds 

Bmeraudlne Jarllla mountains 

Enarglte Plnos Altos and Central districts 

Endlichlte ." Lake Valley and Hillsboro 

Epldote San Pedro Copper mines 

Epsomlte Estancla lakes 

Erubesclte Black Range. Cooney mine 

Euclase Reported found( ?) 

Florlte Fay wood and Socorro springs 

Flint Various localities 

Fluorite Gila River and Sierra Oscura 

Franklinlte Central mining district 

Gahnite Cerrillos mining district 

Galenlte Cooks Peak and Magdalena districts 

Glauberlte Estancla lakes 

Gold Elizabeth town and Hillsboro placers 

Goslarlte Graphic mine, Magdalena Mts. 

Graphite In Raton and Sandla mountains 

Grossularlte San Pedro and Organ mountains 

Guano Extinct crater, near Engle 

Gypsum Ancho and plains of "white sands" 

Halite Estancla and crater salt lakes 

Halotrlchite Gila River alum deposits 
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Hausmanite Ban I<orenso mlnlnff diatrlot 

Hematite Jones iron minea and elsewhere 

Herrerlte Kelly mine, Ma^dalena Bits. 

Hubernlte Victorio mining district 

Hyalite Central and Cochiti districts 

Hydro-zincite Magdalena miningr district 

Ilmenite Fierro and Hanover 

Ilvaite Fierro and Hanover 

Idocrase San Pedro and Organ Bits. 

lodyrite Lake Valley 

Iridium , Hillsboro 

Jadeite Jicarilla mountains 

Jasper Canyoncito district 

Jet Vicinity of Santa Rosa 

Kaolinite Socorro mountains 

Keyserite LrfLdrone mountains 

Labradorite Various mountain localities 

Lead Magdalena mountains 

Lepidolite Qieneffuilla mining district 

Lerchenite Tres Hermanas Bits. 

Lieverite Hanover an^ Fierro 

Ligrnite Oallup and elsewhere 

Limonite North end of the Sandias 

Masrnetlte Fierro 

Malachite Santa Rita and Las Veffas 

Manffanite Lake Valley 

Mangranosite San Lorenzo mining district 

Marble Near Alamogordo and elsewhere 

Marcasite Manzano mountains 

Marionite .• Graphic mine 

Massicot Chloride flat 

Melaconite Black ran^e and Santa Rita 

Melanotekite Hillsboro. Las Animas district 

Mlarffyrite Kingston and Palomas camps 

Mica Petaca and Nambe 

Microcline Various mountain rangres 

Millardlte Lake Valley mine 

Mimetlte Socorro Mountain 

Minium Hachlta (Eureka mining district) 

Mirabillte Estanda lakes 

Molybdenite San Miguel county 

Monazite i In Chama river sandsC ?) 

Monhelmite Graphic mine, Magdalena Mts. 

Moonstone San Mateo mountains 

Muscovite Petaca. Nambe and Talco 

Nickel Upper Pecos region 

Novaculite Sangre de Cristo mountains 

Obsidian Santa Fe mountains 
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Ocher Sandia mountains and San Pedro 

Octahedrite Central mining district 

OdontoUte Naclmlento mountains 

OUgoclase Various mountain regions 

Opal Cochltl and Central districts 

Orthclase Various mountain regions 

Pectolite Clenegullla district 

Peridot Zunl Indian reservation 

Petalite Cleneguilla, Copper Mountain district 

Petroleum Vicinity of Gallup and San Juan county 

Petsite Lookout mine and La Belle district 

Phlogoplte ; Nambe 

Pistaclte Red River 

Platinum Tampa mine. Bromide No. 2 district 

Plattnerlte Cooks Peak and Central districts 

Polybaslte Telegraph mining district 

Proustite Kingston and Bullard's Peak 

Przibramlte Carpenter mining district 

Psilomelane Near Rlncon, Cabello mountains 

Pumice Near Grant P. O. and Socorro 

pyrargyrite BuIIard's Peak and Kingston 

Pyrites Various mining districts 

Pyroluslte San Lorenzo mining district 

Pyromorphite Macho district 

Pyrostllpite « Kingston and BuUard's Peak 

Pyrrhotite Flerro and Hanover 

Quartz In various mines 

Rhodocroslte Graphic and Kelly mines 

Rhodonite San Lorenzo mining district 

Rlcolite GUa river, near Red Rock 

Ruby Reported found ai Zuni( ?) 

Rutile . Central district 

Satin spar Sast of Strawberry Peak, Socorro 

Scheetlte Vlctorio mining district 

Selenlte Pittsburg district. Caballo mpuntalns 

Siderite Granite Gap min« 

Silver Silver Cell mine 

Smlthsonite Magdalena mining district 

Sphalerite Cerrlllos and Carpenter districts 

Spodume CieneguiUa district 

Staurollte CieneguiUa and Copper mountains 

Steatite Various localities 

Stephanlte Bromide mine, Rio Arriba county 

Sternbergerlte Cooney mining district 

Stlbnite Cerrlllos mining district 

Stilbite Baldy mountain, Colfax county 

Sulphur Sulphur springs, Jemez movn tains 

Sylvanite Trujillo Creek, Sierra county 
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Tant&lite Mountains near Iolm Vegas 

Tennantite Pinos Altos and Central districts 

Tenorite Santa Rita mines 

Tetrahedrite Pinos Altos and Central districts 

Titanite ^ Central mining district 

Torbernlte Jerome mine. San Lorenzo district 

Tourmaline Bromide district No. 2 

Travertine Salt Lake crater, Socorro county 

Tremolite Various mountain ranges 

Tripolite Reported near Socorro( ?) 

Troostite • . . . Magdalena mining district 

Tufa In eruptive regions 

Turquoise Cerrillos ad Burro Mountain districts 

Uranophane Jerome copper mine. Socorro county 

Vanadinite Georgetown and Cerrillos 

Vesuvianite San Pedro copper mine 

Wad Central mining district 

Wheelerite In Gallup-Durango coal beds 

Willemite Merritt mine, Socorro county 

Witherite Sierra Oscura and San Andreas 

Wolframite Victorio mining district 

Wollastonite San Pedro and Organ mountains 

Wulfenite Steplienson-Bennett mine 

Xanthoconite Cerrillos mining district 

Zaratite San Miguel county 

Zoisite San Pedro and Organ Mountains 

Zlncite Magdalena mountains 

Zinoo-calcite Kelly mine, Magdalena mountains 

Zlnkosite Graphic mine, Magdalena mountains 



47 

Digitized by VjOOQ IC 



The New Mexico 

Bureau 

of Immigration 

will take pleasure in furnish* 

in^ all available information 

about the mining districts of 

the Territory or of any of its 

resources. 

Inquiries to receive prompt 

attention should be addressed: 

H. B. Henint, Sec'y 

New Mezioo Bareaa of Imaiignitioa 

Albuquerque, N. M. 
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